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Search for S Wave Shadowing
The attenuation of S waves is affected by the background or regional crustal Q as well as by localized zones of low Q that may result in S wave shadowing.
Several of the downhole seismograms showed S amplitudes that are significantly reduced in comparison to the respective P amplitudes. Sample seismograms of an earthquake with normal S amplitudes (S amplitude greater than P amplitude) and an earthquake with anomalously small S amplitudes (S amplitude less than P amplitude) are shown in Figure 2 .
These small S amplitudes were originally interpreted by the author to represent S wave shadowing and possibly to result from a shallow crustal magma chamber. Displacement spectra of the S waves have similar shape for most of the downhole seismograms.
Because the absolute spectra level varies depending on the peak-to-peak amplitude of the waveform, it seemed appropriate to use the maximum peak-to-peak amplitude as a measure of the signal strength.
The P, S, and coda amplitudes are listed in Table 1 Figure 9 ) that is based on these studies can be used to determine the appropriate reduction velocity. I  I  I  I  I  i  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 
Conclusions
The analysis of the high-quality borehole and surface seismograms consisted of (1) 
